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m^m 1 ] 

y^wm^'^^ y V KMJB^^. 

2 1 

mm^^^ x^KLfz:it^mw:t-r:h. m^Mi<DA^^r)i^^<D-y y^~^ yY<D 

v- 5 ji V — >- 3 y':^^}^o 

Im^M 3 ] 

A^^r)i^(Dmt. mA'^'^'r}\^o^mti^mffzm^<7):^°'}=fy(D^W:t\a]^t^. sd 

IB'Il-t- «6 colB'lt^^ t . 

A#^-=&7^";i-t3*^$^i^/ci6(7)*^^^i:^IStt/c. ^^S/^ >^«o 
IW*^ 4 ] 

1iflB^E*J.S*I>fe--7 h^'^-^^h^. tulB^^ttt^/l?^ < t ^) i^iiy^x^^O^-TXt^a^ 
tulB^^^^-xrfi. tulB*^Bf t::A#^^7";K^^1-«t-afe ^ x x >7 f^tiM. tc^^ 

"tto 

[b»^« 5 ] 

A#^7";K7)tt ^A#:-=&7";v<^OTtw|Slt/^^S^<^'KV t 3 D 

m IB'It 1- ^ i6 O IB'lt^^ i > 

tfriBMJ^>&- Yif~^yY ^^(DTs-ry ^m^WM^^^^nxmM/'mW^^. i}^ 
^M-r^*°V ^^yK;-^~y(D^yt°4 y Y ^ni^'-^^x. mMmt^=-y Yif-^ y Y =&HfflB 

m^-m. 6 ] 

ltfBra,fi<J'S:-y b:^f-^>h=^> f(riB*^B&tw^J'-5& < t gmtXr-y f^cD^?--rX^::^- 
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[0 0 0 1] 
[0 0 0 2] 

##i^:fcft^ 1 ^ - h > > <7)5f^;bt^ 3 ''kjtm\^^y 5 ^ V - a ^'-r^:^^*^^ 

y virihxd K^m^B^^^xm^^it^f^ - 1 ^timLx^^^o 

[0 0 0 3] 

t:z:bX=-y (Ommtm ^ v 5 ^ V - v a > l- ^ Ji. i5c+^gJS<^v^ T- 

^ ^ V - V 3 > am^o^ ^ ^'i^e^ ^ * < 'jz^g;^^^^ -g) o 

[#^#1^:5:1; 1 ] The Art of Knitted Fabrics. Realistic & Physically Based Mod 
elling of Knitted Patterns, EUROGRAPHICS' 98, Vol.17, (1998) , NumberS 
im^Xn 1 ] 9 - 2 7 3 0 1 7 

[#it:5:m2 ] #f^¥8 - 4 4 7 8 5 

[0 0 0 4] 
[0 0 0 5] 

mzitLW^^^ Lfzumm^j:- y y is-^ y y mtm^mxmm/mm.^^^ ^ t 
MjBi- ^ V =fy ^^hmm^ mt^-r ^ o 

[0 0 0 6] 
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•^<;^^ (D7.v-y^ tcMJSI" ^ =r y ^> ^ mm ^ TM^^ ^ J; 9 L r . ^M/JIiSi^^iS] t 
A'fr^ T*;v $ -t- i6 t =lr IS It ^ o 

[0 0 0 7] 

D m \z IS'lt i- Z>fzisb<D IB'It^^ t . 

A#:'=ef';Vt'«^:g-l^'l)fci60«^^-^t ^IStt^o 
[0 0 0 81 

[0 0 0 91 

[0010] 

v^ft#iT% ^ r ;v \z.m'^\> fz-y^a.v-'y ^y ifi-Q § ;5. o 

[001 1 1 

^y}i <7)^>|-lSM# =^ * -?> 'ft ^ 19 , T- 5^ f-^ 5fe if in lb ^ 'ft^-r ^ / N° - ^7 o 

^^•^-^'^'d^^^'SiMifi^'ho m^\tm^^fz^\tfm^'^-h^o -e-i-eiw[c=i->^(7)ittfr<^ 

"C^ ^ '2) o 

[0 0 121 
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[0 0 13] 

jaiiT * «t- ^ Oft =^^-r o 

10 0 14] 

ill 1 -HI 1 9 m.MM't^^o mi i±^MM<Dm^i^ ^ ^ v-->3 ymm.2 ^tkl. 
<^-y yif-^yyit^ m^\-£wmM(om'\-kif-^y y mm(Di) ^ ^ y V 

-e ^ ^ < , -?-<^J#^> :ff-^y h T-'-f ^ 4 t:-^/>°- y ^ if (7) J; ^ mi^-T ;S> :^^<7)'|f fg. 

^y'$r-y^~7.htj:V)^ n~:^y y^^-^<Dr^^ y^n<Dmi^^. Afr'^-r 

[0 0 15] 

3 D®ftlB1tfl5 1 2 K\tXi:^^7-')V(Dmi^t. 4 y \^fz~y Yif- :^y Y(D3 DM 
o(7)%^||x.-cv^;g,o t a'^ii 1 0-2 0 ^Jgo y't^^SMi-^ <7)^^'0t L 

y^g2 ^LANt'^ltL, f-V;^^ F^^-:^! 8 {±M<^7^^ iJ' ^ ^ 
L. tH,^^^U 2 0 iiffi^cor-^-^ ^fS'lti-^o 
[0 0 16] 

[0 0 17] 

[0 0 18] 

-V3 ^ij^-^^v^ ^ v-i/ 3 >:/^^>*9i^ic|B-r^fa«{4. i/5^v-->3 ^^§2 
^ T i± ^ ^ o 
[0 0 19] 

^y-i^ 4 0 A (Dm-m'U'BXW^M-t h o ^\^X :Lfth(DmM^tmi 0*tu^?^SI5 2 2 \z 
i,mx\tt t}. HIS ^114 if tCifii^gJi^tg ,&s|2i 1 (7)^tfiW§l5 2 2 ^J>1t;boTV>;2, ^ 
<^i:f'So ^(D^M. V-->3 >^S2 <^'ffiOtl5:0-t-ov>T^)Iff|#-e^^o 

[0 0 2 0] 
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[0021] 

m^^i<zx^^'~^y hiziim^i}^^z:ho m^mfytMm<DmmMx\ Mmi±m<Dm^z 

. ^U'^^h(D^:c~;i^yo\ai(r>iri%l,z^\^^Xi>mJE^lJ]\^^o Mx.{f. ^:^7- y ^(DitLU't 
[0 0 2 2] 

y ^\zt^\^x ^(D±rr-&aW\^\-s: A1^(DW^-t h 7.7- y ^-^^m. L. j^lSloiT 

{i4-e^^/5^ Tt!l 2 ;^T->>'5^<7)S^aSJ:t'f^J^L/2;^T--7 5^C»:^^Ji, ±.-ri£-^\zb7. 
Tyf-^^^tiz^y). mM<Dm^j:}fXlt±T:^. ±T^* t'tO 3 ^ f- y i: i ^, 

if~^y y(D-^^x^miE-r^o vy-fv y^m^ 2 -cji^vt-fM^o^-^ > h \zwlx 

[0 0 2 3] 

1112 \zm^'y^^V--yay:}]m<7)WiW^^-th. :ff-^y h r^-^f ^ >'f|5 4 -e«M5?f 
^ > homi^^W^o AL^^^MXii. JA-fWffMM 4 j; y V o^^^-y ^i^^ 

^i^^mm.-^^^o ^(Dm:ff^~^y ^<Dmij\^ (3-;^:^ffi]) Ki&^xcom^ (m 

[0 0 2 4] 

mm^mxit. ±i^mmzx vm^mzmht'^fz^ff-:^ y h ^A^'er)]yi,zmKm 
K^Ty^mu't^m'it-r^o ^o^k^yrvy^^^x^, mmz^M.m^^L^^^x.x 

. mTpms'^-fvyi^iOKmtJir^cDiizmLfzmMtir^o ^Jt^^m^tt uy y 

[0 0 2 5] 

'B(D3Dmi^iiSimiiz£.m^j:-fuv^Ait^mLx^iro 4 2ii^m^5^^x\ mmkm^^^ 

tt. ^tt. f«, mm, m^J^^J:t'<D^^^-yi,z^m-^fi. :ff~^yy(D^7,Ty^Kii 
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[0 0 2 6] 
[0 0 2 7] 

ttlB'Itf|5 5 3 t'A#^7";K^«(7)f4g^f2'|t$-iir<g,o ^/c^-Ki; =f>'i;>^ h 5 4 A 
[0 0 2 8] 

Mufi-^fci6fI5 5 6 -e{±, y h =^ A#^x;vtc*^$-i^^ bu ic, > h^m^ 

A#^x;VtwML-C'f£iC'f4gr^J6i-^o ClcoBf, h 5 0 Tii^^^ 

fz^y^y^ :b^Ai^^ r)V <Dp^m ^ ^ y^y-y^i)-^hm\z-f^\^fz mU. ^mz- ® ft t 

^ m^-fz,-^^^) ^y-^n'^-f'^o 7.y-v^(D%k\±^~^-f£}fx^ 1 o;5"m±<DJ^^^^^# 
i; ^JX'-fW.^^ ^ t J; (9 . ®5l L#;g> V =r>co^=^ 1 / l 0 ~ 1 

[0 0 2 9] 

7.7- y -^mmU 5 8 Xli. #x 7" -^^m^^ U =?^>flfe§l5 5 7 "tr^ad fz ^ U =f >-\lo] 

tfr#i&$-*. ^^Ty^^b^^'v ::fyizmmvx%<D-:f3\^tj:t^zm.^^iizv^'^^y KL/^f4 
jjf i; ::fy(DMl^^tlz^^xA^^rji'ijZiEmmiiZ^^-^ y h ^m^tn^fz-^myb^ 

^AXkzt^^-t xm^-f ^ {±-f -e^) ^ o i -eft $a7t:l9<DSm^^=^ L ^ X 
y^^mm-^"^. :^y'y^^^^V^yi,zm^ir^tUm^W±L. ^yizmmL^j:^^^ 

^^x^. :='-:^-^\^<D&^Mfzy)tj:^(DEmy()m^<Dmzm-r^t. TO^^jh-r^o 

[0 0 3 0] 

y h ^mht^x. mmizx 19 ^m^j:^^ y<^t\a]ifxm.^^-^xxw^r)i^Km^Uif 

=-y y h-^^^^mh/wfz:^my!)^h. Amzy-f y V Lfz'^m^tumi-^m^i 
^r}HtLfzii<Dx^:ho 

[0 0 3 1 ] 

^fihommiz^: ^ X'Tyi^r-^-^^t'(DX V KWc'^i^^-^-'^. :^'t y i^T- -^mWM 
6 0 KX^mMir^o y^-Tyi^lziim^i£:^Ty^^^tmmi-^^-^~y^^^t^<Dm'\^-A^^ 
it-^^fi. m.'^'¥-Mzfizmm^£ t^<Dm^(o:^ -f y i-(D^-^^^:^ Ty^r-^ Kmm^fix 
v^-So ^:^mitnx.l£^^(D'yyij-)i'~-:f^^WhX\^>:hXTy^ {\ '=1- 7.^^(0:^7- 
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[0 0 3 2 1 
[0 0 3 3] 

fflffiM 7 0 ^'(iMiEfP 7 1 t WlEt|5 7 2 . ^^^fS] t «IfiJt::M LT-^^-F 

^Tsv^y^Kt^]^^ ^(DU'T- (±T) 3£y^lc^;&O4o<;0S#<^;^T-y ^^fflv\ 

[0 0 3 4] 

uti:}f(D7.y^y^(Dmm {U(Dmm) kjbzx^ ^°')^^y(Dmui5\^^<DisLm.^^tiE^i> 

-So f!!x.(?'; y®:^^^ t'OJ^^. ^Sti*S t'J:k-«:-C5i^°V =3'>>&-^i«v^fiL«jC2b-2>o 
i.^\z\^Xif~ :^y D5]^^^M^t'^£CTffiiE-f-^o t 9 2 

^ic^'Sr^oJ; ^ tr-t^o Ccof^, m:M.<D-y JL-TU y^^'^mir iL^mtmB<D$)& 
[0 0 3 5] 

\zmb, H 6 c7) i ^ LT»^»i-;?>o H 5 9 4 (iW. 9 6 tfr» 9 4 60 

#o-r«9 6 ^>»1-^o 

[0 0 3 6] 

^9 A(D-Vm-^^h±.m\^(D^^-7.\Z'D\,>X^ mb(DX^K^\\^fz-^mX<D^-:;^^a t 

=S:««C»^3->!>tCov>T^^ 0 5 0 j; ^ t'tlr#9 4 'SriaiL^ ^fLliZ^<>xmB9 6 ^ 
[0 0 3 7] 

1117-1111 2 J: A^^T'^'i''^:^'-^ h ^iStc*^-r'2)ilfI^m5g-t-^o m8<D 
XrfKA4^^r)\^Klt. Mb, 5&Mra, :&M 1 a 5& if < ^ "fc 3 !9 > 
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<7^^'^i:im 1 0 2 \zm^i-^o H 9 O 1 0 4 {±^®^I-ec0POT=tr^ L. ^I^fi#-ifc05i^ 

Ml 0 4 =|-^;S^;&tf j:^ t^Sea^tL. 5 6 J: J) , i o 6 {iP^c^t LT 

ilf?^a^f3:Mt::^S^::@5M^tLTV^^o Mmi 0 6 o^;^ x 5^ IM(7)|iti b iRjttijX 

lit. :=f>izm^'t^i)-. ^^mfz'o(Dnm-^m^mizmir&tm.m^w±-r^o m 

[0 0 3 8] 

EI 1 0 O 1 1 0 {iM*MT\ 1 1 2 1!fic9I^''l:^fI^l 1 1 4 r a J&ifoM 

t> Wtm<7)#i 1 ^'(:m<^(D±Mi:im(r)±.%\zm^y ^ V h L. ^ftOTf|5tM^(^PBlt' 

0 iO:Mr'^f±, %l 1 4^#r a^t-'^:|WlCf£gtrSBfi1-;ix{f^V>o El 1 1 <7) 1 2 0 {± 
y^^^MT'. ^^DMx.{flt>^ll^=£rJlra<^«b)e»m®L. ^^(Oi^^hnmz^ »1 2 2^E11 

1 (o^t\^i^n\zmM'^^^o 

[0 0 3 9] 

jMt^»^L7t:;^f'-^ > h =^EI 1 2 tr^-tt. 1 3 0 \tW^W\^fz^mmi<DW^if~-^ > h 

x-h^. ^^ij-hmi -m\ i(oi.^\zm'^^^^}i^ mm^k<D^mi 3 2 i:«mi:<^tt 

13 4, 1 3 5 W^^^^o rS-^mi 3 6, 1 3 7 <7)U^-viis mmmoj^m<DXT y ^ 

. n(D:^7-y^imi 2<Dmii>±i^\^iz)\mir^<7)x\ ^mmi 3 e, 13 7<du^x-. 

[0 0 4 0] 

Ell 3ic#l9, ^^y'y^^Z'OX^^xm^-tZ,^^) ::rz^(Dm^'^7^-to 1 4 0{i/N°-^7tc 
^^^'^i*^ Ir^ 141-144 (±>3^°'; ^'ym(om^(DJ^y ^j^mx-^^-^ 

o #i&Buo>^^yf-i 4 6(i. 141 4 o\,zT^'Lfzmm<D:)^\^^zi^-oxmm\Js ' ^(Dmm. 
i^mm^^^v 1 4 2iimmt^yi^')^-yx^^o t^t^^i a e>(D^m\z\.t, a~ 

KmmLtzm^. ^i^it^mm(D:^-Ty^(D:io\^^j:t^'-^ia]i,'rxm7!}Hzv^^^y vl^ 
^y iizm^Lfz7.f- y ^ 1 4 7 (DiiLWizmM-r :h o mj^m<D^°v 10-2 on^(D 

^';v-:/l^:9-#JLT^>. 1 /^°-:y^7t o^KU rr^co^fi 1 0 0 0fflJ^_h(7)^- ^j^'^t?* 
i9^ li:S^ci9-efc^o.i^°y =/^>trtj^i-^^>^;ftmi-;i>co«:^3§{i^-tr^^o -f-^-^n 7 cor 

tlr(D>!;x-;'^^^v^{ii 3-;^Tt7t{ii =?-^±co;^7^y -f-^i^'Wg^L/c^^"'; m 

mir^yi-^v ::fy<DmmtLxwLmK:>[mir^o ■^Lx:itih(Dmmi,zmmL^j:\^^m^. m 
<D^°v ^'yi<zi>mmnm^}ti'<f^o ^oxv izLxmm^v ^y(Dn^^nm'(t-r^o 

[0 0 4 1] 

Ell 4K^'J =rym^<Dm^^-tt^ 1 5 8 a - d V ^'yx\ H^CO a 
sKU rf>t3®2^-r^:^^W^V^^T% &%<D:^7^y^li^mmX\ x y 1 5 9 t 

mmir:h^°v^y^mmtL. :l<d^'v =fy trnm-t^^-^m^'r^o mmL^j:\^>m^. 
mizc<D:^v ^y tmm-r:h-^-^m^ir:ho ^-ry^i e o a, i e oh^mm-t^^^^) 
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^kULX ^ ^ < s v^ii 1 offrcoa — ^(^c-^ jc — ;i/co;^T- :y f- 1 6 0 c 2 
(7)^ a^-)P<D:^y-y^ 1 6 0 d t V 3'>^if^{«i: LT^m^f^^tT =^ ^v^ 

[0 0 4 2] 

HI 1 5 Xli. 15 2 {±«;^fn]tCflfflIE#:<7)#^-tr. 1 5 4, 1 5 5 (i^:^|p]icMlEf^O 
M X. # 3 - -e;^ X ^ ^^Pb^PI ^ . * -g> x y ^ =^:£^MP^co ;^ ^ 

'So i<7)M*. HI 2(7)'j^mmi 3 6, 1 3 7 c7)t|5^:^^!);i{f^fc^co;^7^-;'f^7j/^~ai6^ J; 
[0 0 4 3] 

6 (7) 1 6 2 Ji|IS::^[6]tl«IEf^(7)#bl-C\ 1 6 4, 1 6 5 iimi^mKm.mE^k<Dnx-^ ^ 

iiPx.'g)o ^<^;v-;^(±M:^|p]<7)WiiEt?^^>|wi#-e^-So El i 6 (T) i 6 a (±. i<i7j^-;v^ 

[0 0 4 4] 

m 1 7 tcffi:^fIEmco;^7^-;'^co^Vt'fb^^-f-o ITOtig^OS "C. 17 

Ifi^cOB. 17 2f±^Oi, 17 3(±^K<^gs 1 7 4{i^P(7)BT'^-2,o g 1 7 0 ^ 
jSHc7)±T2£^0 4iS#«75@ 17 1-17 4 (D^i^i^Lm^trnWi^'t. 1 7 6 «JtT:£:& 

[0 0 4 5] 

HIS, in 1 9 Kmfjm<D^y h*'-^ > h<Diy5.^]y-iy3ymm.^m-ro mmm 
xm^^^xm'^^^^. ■t\^^'^fzfM^^^i,<Dx^^o m^<Diskmi±. ^^Ty^miDrnm 

Ltrv 5 ^ V — -> a >- LTV^^o 
[0 0 4 6] 

xit&.T <DmMi)m htt^o 

-2) i i: /O^'-e ^ o 

(4) :^Ty^^'^°^)'=fy\zn)Bm:hf^m-^. m^fz^x^j: imm'^K^x.^o 

^ ^ i t jei^'T- i ^ o 
(6) ifc^^sw^'&^jiiitcj; ±-ryf^m\zmx%^^fLfz^-^mMx^ho 
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[0 0 4 7] 
[0 0 4 8] 

[mi] MMm<Dm^iy5. a y^^oy-vi y 

[m2] mm]<Dmmiy<:^iy~^^3yy^'m<omm't^i-yu-i-^-- ^ 

[HIS ] MMMcO^^Zy 5. a yy'u^y^coyu y 

[HI 4] %mM-^'(Dmm^MT)^^^} XJ^^7^^yu~^^~ y 

[0 5] ^mmx-(Dm(r)mr^^m^mK7f^^m 

[my] «MT-(7)*^T;v3'yXA=£-^i-7n-f^-y- ^ 

[ma] *ttM-efflv^/cA{*^7^';K7), mtnm(Dm^m^m\z7y^-rm 

[mi 01 *i&Mtr(^M^6ott<D^;^[RijR^tcj;^*^^#&]t:jiT-m^e*f^c^-rm 
[mil] %mm-^(o^y^--.<om(Dmijmm\,zi,:hmm:-^^mm.'^m^m\zm-r 
m 

[mi 3] «^fl-eo5i^'; =r>-v|fij^tT(7?j^T->>^oSili^M5^:fi<jtc^i-|gl 
[mi 4] ^Mi^j-e<7)«^-t^.i,°i; 3-^(7)^^0^ 

[m 1 5 ] %-mmx^(om.i^n%mmk<n*'~ ^ y y -^mi^rnKT^-rm 
[m 1 6 ] mmm'(:'<Dm-^\^mE^ik(Dif~^ y v ^m^^K7^-^m 
[mi 7] mmm'(^<D^mit^im,mK^^m 
[m 1 8 ] mm-^'<Dm^i\:^ik(oif-^ y y ^lEmnx-^-rm 
[m 1 9 ] mkm-Q(o^mi\M(D'ff~^ > h ^nmrn^-^m-tm 

[0 0 4 9] 



6 ^AlJf|5 

10 ViJ' 

1 2 3 D®ftIS'It^|5 

14 T-'-i^^M 

1 6 L AN^ ^'iJ^-^j.-;^ 

18 T'-f K9-f:/ 

2 0 Kffi^-tU 
2 2 W^?r^t|5 
2 4 Jz:#:^M 

2 6 mmw^ 

2 8 ffiMjE«5 

3 0 wmtn^ 
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3 2 UZyrV>^^ 

4 0 M^y'^ov^A 

4 2 *^tu'^?f^t|5 

4 3 :^#t^mt|5 
4 4 

4 5 ^m<m 

4 6 WMfm 

5 0 5:#:^?f^f|5 
5 2 

5 3 mmmu 

5 4 =f> V ;^ h 

5 5 TI.i^ i; ;^ h 

5 6 jSfiS?fei6§|5 

5 7 tfS^'-KV =r>-ipJ^fP 

5 8 j;?. ^^t&f 13 

6 0 :^y^yf-r-^mm^ 

6 2 vi.'r T*-^ 

7 0 umiEU 

7 1 «MiEfg 

7 2 ffi»iEf|5 

8 0 ^mim 

8 1 4ia#iftIEt|3 

8 2 

9 0 > V > ^'f p 

9 2 ^^T-';U^!!!iMfi5 

10 0 ^ iJ' 

10 2 m 

1 0 4 JIMftM 

10 6 Mm 

1 1 0 mmm 

112 Itfl 
114 

1 1 6 mmkon 

12 0 >7 ^<D^M 

12 2 # 

130 mmLfzmvi^-^> h 

1 3 2 

1 3 4, 1 3 5 m^^kco^ 

1 3 6, 1 3 7 ^mm 

14 0 

14 1-14 4 

14 6 mWjM<7):^T 

147 ::f>'tc^Cs^Lfc^7^';'^ 

1 5 2 ^:^lRllCffiffijEmo#« 

1 5 4, 1 5 5 m:^]^izm.niEik<Dm 

15 6 H 

1 5 8 a ~ c ^f-y 

15 9 ifll^^«l<^>!.x^;'-f- 

160 a |WIC3~>?.-e<^EtlfO;^7=-^;'-5^ 
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